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Penetrating abdominal trauma:
A morbidity and mortality report
of a growing social problem
F. S a m h o u r i , M D , C. Grodsinsky, M D
and T. A . Fox, Jr., M D *

The management of penetrating abdominal wounds has become a necessity in most
larger metropolitan hospitals. Most of these
wounds are produced
by low
velocity
gunshots, but some are stab wounds. Several
recent advances have contributed to the
more successful management of penetrating
abdominal wounds. These include: 1) improvement In on-site care by various emergency medical services, 2) more rapid
transportation of the injured to a facility
equipped to care for such patients, 3) vigorous resuscitative and diagnosdc measures,
4) prompt and adequate surgical intervention, 5) improvements in anesthesia techniques, and 6) improvements
in blood
banks.
From 1969 to 1974, 843 patients were
treated for thoraco-abdominal trauma at the
Henry Ford Hospital. This study reviews 210
patients, operated upon during this period,
in whom there was a reasonable chance that
the wound had penetrated into the abdominal cavity.
The following
conclusions
have been
reached:
1. A careful preoperative clinical and
radiological evaluation of the patient
has led to less than 10% of negative
explorations with no mortality and little
morbidity. 2. A mortality of 4% is closely related to the degree of peritoneal
contamination and not necessarily to
the number
of organs
injured.
3. Although the morbidity in these patients is high, it can be controlled if
discovered early and treated properly.

* Department of Surgery
Address reprint requests to: Dr. C. Grodsinsky at
Henry Ford Hospital, 2799 West Grand Boulevard, .Detroit, Ml 48202
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Or' N E

divisions are based on the object producing
the trauma, its shape, the velocity of the
impact and its ability to perforate the skin
and deeper tissues.

of the most common affronts to the
right to life, physical violence is currently
one of the most frequent causes of hospitalization in large urban areas. As a cause of
death and morbidity, it should be given
increased attention, both from a social and
economic standpoint Trauma victims are
generally healthy, potentially active working
individuals.

Circumstances in which trauma occur are
multiple. Blunt trauma is mostly caused by
automobile or industrial accidents. The latter are diminishing in number due to more
strict observance of safety rules.

Clinically, trauma and its bodily effects
have been divided into nonpenetrating (or
blunttrauma)and penetratingtrauma. These

Penetrating abdominal wounds are mostly
due to violence. Their management has

A G E AND S E X D I S T R I B U T I O N
IN 199 P T S . WITH
P E N E T R A T I N G ABDOMINAL T R A U M A
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Penetrating abdominal trauma

become a necessity in most hospitals in
metropolitan areas. Just 15 years ago, penetrating trauma was rarely seen at Henry
Ford FHospital. But, during the years 1969
through 1975, the Hospital treated 843 patients for thoraco-abdominal injuries.

Clinical material
This report is based on our personal experience with 210 patients. These patients und e r w e n t e x p l o r a t o r y laparotomies for
abdominal trauma. The ratio of male to
female patients was 3 to 1 and the majority of
patients were in the third decade of life. The
youngest patient was a three-year old boy
and the oldest was ninety-one years of age
(Table 1). Itwas noted that most of them were
under the influence of alcohol and/or other
drugs. Delay from the time of the accident
until the patient presented to the Emergency
Room varied from 30 minutes to 24 hours,
the majority arrived within the first two
hours. Of the 210 cases reviewed, we excluded 10 due to blunt abdominal trauma.
Of the rest, 66 were stab wounds and 133
were gunshot wounds (Table 11). The additional patient's injury was due to a piece of
steel, ejected from a machine at very high
speed, that penetrated the abdominal cavity.
This patient is not included in our review.
Initial treatment in the Emergency Room
consists of establishing an adequate venous
route, maintenance of the airway and control of hemorrhage. These measures may
also include evacuation of a pneumothorax
or pericardiocentesis. X-ray examinations

Comments
It is unusual for a bullet to penetrate the
abdominal wall without entering the peritoneal cavity and without injuring some of
the intra-abdominal viscera. Furthermore,
unless the missile passes through the right
upper quadrant and the liver only, most
bullet wounds will injure more than one
organ. Visceral injury due to extraperitoneal
gunshot wounds has also been reported.'
Hence, it is our policy to explore all gunshot
wounds.
The shotgun blast is a special type of
wound. From a distance, a shotgun may do
very little damage, as pellets may not enter
the peritoneal cavity or, on entering, may
not have sufficient residual force to injure
abdominal organs. At close range, however,
the shotgun blast produces one of the most
devastating wounds of the abdomen and
commonly results in severe destruction of
many organs.

ABDOMINAL TRAUMA
1969 — 1975

There is a changing pattern of gunshot
wounds among civilians due to increasing
use of more powerful weapons. This makes
resuscitation and management of these patients more complex.

Blunt trauma

10

Penetrating industrial
injury (excluded)

It is our policy to explore surgically any
stab wounds to the abdomen with evidence
of p e r i t o n e a l p e n e t r a t i o n . We have not
found sinograms very helpful. On clinical
suspicion, local wound exploration is done
in the Operating Room, and, if the fascia is
penetrated, a formal c e l i o t o m y is performed. We do not utilize peritoneal tapping
and/or lavage in our evaluation of penetrating wounds.

Stab wounds

66

G. S. wounds

i33
Total

Table II
Types of abdominal trauma.
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aredoneonly if conditions permit. Thirty-six
patients were described as hypotensive and
"shocky" on arrival in the Emergency Room.
In 163, blood pressure, pulse and respirations were reported as within normal limits.
Accurate determination of intraperitoneal
penetration is of value but does not completely assess visceral damage. This becomes critical with stab wounds. In our early
experience with these wounds, we performed sinograms but a high percentage of
both false-positive and false-negative results
were obtained. Local wound exploration is a
more accurate method, provided it is performed in the operating room and capable of
becoming a regular laparotomy.

PENETRATING ABDOMINAL TRAUMA
199 Patients
1969 — 1975
Single organ injury — 32
Multiple organs injured — 137
Organ Injured
Stomach
Duodenum
Small bowel
Large bowel
Liver
Gall bladder
Spleen
Pancreas
Diaphragm
Kidney
Ureter
Portal vein
l.V.C
Iliac vessels
Aorta

PENETRATING ABDOMINAL TRAUMA
199 Patients
1969 — 1975
Omentum protruding through

5 patients

Only hemoperitoneum found

13 patients

Negative Exploration
(no peritoneal penetration)

18 patients

Number
25
9
68
JO.
%_
8
15
8
J5.
22
4
2
6
10
2

Table IV
Detailed number of organs injured.

Table III
Analysis of 36 patients with no major visceral
injury.

Eight of these were produced by stabbing;
the transverse colon was most frequently
involved.
Temporary procedures, such as large
bowel exteriorization, are not an admission
of surgical failure but a positive measure
based on the assessment of an individual
clinical situation. Sixty patients had exteriorization o f t h e injured colon. Three who had
m u l t i p l e organ injuries d i e d . Eight had
wound infections, five had gram negative
sepsis and four needed drainage of intraabdominal abscess. The survivors underwent later closure of their colostomies with
no major problems.

Findings
In 36 patients of the group, no visceral
injury was found (Table 111). Five had omentum protruding through the wound. In 13
patients, hemoperitoneum was found. The
blood may have come from the wound itself
or from mesenteric vessels. Thus, peritoneal
tap and/or lavage, if performed, would have
yielded 50% false-positive results. There
was no mortality in these 36 patients, and
their average stay in the hospital was six
days. Thirty-two of our patients had single
organ injury while 137 had multiple injured
organs. In our experience the bowels and
liver were most frequently injured. Sixty of
our patients had colonic injuries (Table IV).

There were 56 liver injuries (Table IV).
Fourteen of them required resections, while
the others required control o f t h e bleeding
and drainage. No T-tube drainage was used
in these patients.
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An overall mortality rate of 66.3% has
been reported for all wounds o f t h e liver in
World War 1.' In the interval between wars,
mortality rates in general exceeded 60%.^

represent part o f t h e same injury. Presently,
when there is evidence of transpleural penetration, a chest tube is inserted in spite of
negative radiological findings. It allows better intra- and postoperative ventilation.

The treatment of liver w o u n d s in the
Korean and Vietnam conflicts consisted primarily of applying the lessons learned in the
Second World War. The apparent increase in
the number of severe liver injuries reported
in the Vietnam conflict, as compared to
previous hostilities, can be attributed to the
use of sophisticated weaponry, and to the
effective evacuation of casualties from the
battlefield to the hospital.

It is not surprising that infection was very
common since these operations are heavily

PENETRATING ABDOMINAL TRAUMA
199 Patients
1969 — 1975
P.O. COMPLICATIONS
Pulmonary
Atelectasis
Pneumonia
P. effusion
Empyema
Pneumo/Hemothorax
P. emboli

We believe that the improvement in both
mortality and morbidity of liver injuries has
resulted from many factors: shortened time
lag between injury and surgery because of
improved transportation, better anesthesia,
a v a i l a b i l i t y of b l o o d , platelets and fresh
frozen plasma for transfusion. The more
aggressive technique for managing liver injuries avoids packingto control hemorrhage
except temporarily, utilizing techniques
such as suture ligation, resectional debridement of all devitalized tissue and major
resections and/or hepatic artery ligation. Ttube drainage for liver trauma is controversial; we agree with Lucas and Walt' that the
routine use of T-tube drainage o f t h e common duct in addition to Penrose drainage
increases postoperative c o m p l i c a t i o n s
among hepatic trauma patients. At the present time, we only use T-tube drainage in the
presence of associated duodenopancreatic
injury.

U.T. I.
Coli and Ps. Ae.
Miscellaneous
Table V
Detailed number of postoperative
complications.

PENETRATING ABDOMINAL TRAUMA
199 Patients
1969 — 1975
P.O. COMPLICATIONS
Wound Infections

13

Intraabdominal abscesses
Subliepatic
Subphrenic
Intraabdominal

In our series, there were 35 diaphragmatic
tears. These were easily repaired at the time
of the exploration. If overlooked, however,
they may allow the future formation of a
bothersome hernia."

5
2
4
Total

11

*""
Gram negative septicemia

Gastrointestinal
Duodenal obsL
S. B. 0.
Prolonged ileus
Leaks

There were 98 complications, an incidence of 50%. We found among the major
complications, 40 affecting the respiratory
system (Table V). H e m o - a n d / o r p n e u mothorax are listed as postoperative complications although they most likely

6

1
2
5
3

Table VI
Detailed number of postoperative
complications.
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Vll). Four patients died of uncontrollable
bleeding on the operating table. A 91-yearold man, who had attempted suicide, died
24 days postoperatively because of pneumonia and progressive respiratory failure.
Sepsis was responsible for the other three
deaths.

PENETRATING ABDOMINAL TRAUMA
199 Patients
1969 — 1975
Mortality
Age

Injury

Cause of Death

•V!

Diaphragm, pancreas, spleen
slomach

Progressive putm. insuff.

62

Laceration ot common iliac
vein, jejunum, ileum and
mesentary

Uncontrolled bleeding

2i)

Laceration of rt. ilix vein,
pertoration ot diaohragm,
ruptured spleen, multiole
holes in small bow, and sig.

Hemorrhagic shKk

Large bow., stomach, diaphr.

Pneumonia, sepsis, UGI bleed.

Arrived in shxk, Peri, of
stomach, multiple perforations of jejunum and large
tear in mesocolon

Uncontrolled bleeding

Rupture spleen, disruption ol
renal ,parechyma, massive
bleeding It. pulm vein, severely contused lung and total
disruption of It. hemidiaptir.

Gram neg. sepsis, DlC,
renal failure

33

Complete disruption ot trans,
and descending colon and perf.
of pfox. jejunum

Sepsis

16

Mull. perf. of abd. aorta,
IVC, e!Ct, int. itiacs mulL
transections ot large and
small btwel

Bleeding

28

Summary and conclusions
We reviewed our experience with 199
patients operated on for penetrating abdominal trauma. One hundred thirty-seven of
them sustained more than one visceral injury. There were 97 complications, a rate of
50%. Many patients had more than one
complication. Eleven intra-abdominal abscesses required additional surgery. The
mortality in the entire series was 4%.

Table Vll
Detailed description of type of injury and cause
of death in eight patients.

Careful preoperative clinical and radiological evaluation of patients with stab
wound has reduced negative explorations to
less than 10%. These patients had no mortality and left the hospital in an average of six
days.

contaminated (Table VI). We had 6 gram
negative septicemias, 13 wound infections
and 11 intra-abdominal abscesses. Wide
spectrum antibiotics are administered in the
Emergency Room, then continued intra-operatively and for five days following surgery.
After that, if there is an infection present,
adequate culture and sensitivity will suggest
a more precise drug. Eleven intra-abdominal
abscesses needed surgical drainage.

Althoughcomplicationsoccurred in 50%,
they can be controlled if discovered early
and treated promptly.
The 4% mortality was closely related to
initial u n c o n t r o l l a b l e hemorrhage or to
postoperative sepsis related to massive colonic contamination.

The total number of deaths was 8 out of
199 patients, a mortality rate of 4% (Table
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